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(54) METHOD AND APPARATUS FOR TREATMENT OF WASTEWATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove by degradation efficiently 
trace poisonous materials such as PCDDs or the like by a method 
wherein water is passed through an ultraviolet ray reaction tower 
holding a photocatalyst accelerating oxidation reaction of ' 
wastewater, and the trace poisonous elements in the wastewater 
are removed by degradation with the photocatalyst and ultraviolet 
rays. 

SOLUTION: In an ultraviolet and ozone reactor, sand filtration 
treated water W1 of wastewater containing poisonous materials 
flows into a reaction tower 1 1, flows upwards together with a 
photocatalyst 13, an ultraviolet ray is radiated from an ultraviolet 
lamp 12, and ozone is supplied from an ozone generator 20. The 
sand filtration treated water W1 near an outlet permeates a net 1 6 
is conducted as ultraviolet and ozone treated water W2 out to a 
pHa adjusting tank 17, and the photocatalyst 13 remaining with the 
net 16 is circulated together with the surrounding treated water 
W1 near to a flow inlet. During this time, it comes in sufficient 
contact with the powder photocatalyst 13 in the reaction tower 11 
and trace poisonous substances such as PCDDs or the like in the 
sand filtration treated water W1 are efficiently removed by 
degradation with synergism of the ultraviolet ray and the 
photocaralyst 13. 
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CLAIMS 

[Claim(s)] ^ ^ ~ 

[Claim 1] The sewage disposal approach characterized by letting water flow to the ultraviolet-rays reactor which is 
the sewage disposal approach of processing the sanitary sewage containing minute amount harmful matter, such as 
dioxin, and held the photocatalyst which promotes oxidation reaction for said sanitary sewage, and carrying out 
decomposition removal of the minute amount harmful matter in the sanitary sewage by the photocatalyst and 
ultraviolet rays. 

[Claim 2] The sewage disposal approach according to claim 1 characterized by introducing ozone inside an 
ultraviolet-rays reactor and carrying out decomposition removal of the minute amount harmful matter in the 
sanitary sewage by the photocatalyst, ultraviolet rays, and ozone. 

[Claim 3] The sewage disposal approach given in either claim 1 which photocatalysts are fine particles and is 
characterized by circulating the sanitary sewage containing the photocatalyst near the outflow section near the 
inflow section, or claim 2. 

[Claim 4] The sewage treatment unit characterized by holding the photocatalyst which forms an ultraviolet ray 
lamp in the interior of the reactor of the sealing structure which is the sewage treatment unit which processes the 
sanitary sewage containing minute amount harmful matter, such as dioxin, formed input in the end, and formed the 
tap hole in the other end along a flow direction, and promotes oxidation reaction. 

[Claim 5] The sewage treatment unit according to claim 4 characterized by establishing an ozone supply means to 
supply ozone to the interior of a reactor. 

[Claim 6] A sewage treatment unit given in either claim 4 characterized by establishing a circulation means by 
which photocatalysts are fine particles and circulate through the sanitary sewage which contained the 
photocatalyst near the tap hole in the reactor near the inflow section, and a photocatalyst separation means to 
separate a photocatalyst by the near side of a tap hole, or claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sewage disposal approach and processor which process 
sanitary sewage containing minute amount harmful matter, such as dioxin, such as a leachate of a trash final 
disposal site. 
[0002] 

[Description of the Prior Art] For example, in case the leachate of the trash final disposal site which reclaimed land 
from domestic wastes or industrial waste is processed, extraction underwater impurity, sand, etc. were removed, 
coagulation sedimentation of the heavy metal, such as calcium and manganese, was carried out, decomposition 
removal of the BOD matter or the nitrogen content was carried out by biological treatment, coagulation 
sedimentation of the difficulty resolvability COD matter, the suspended solid, etc. was carried out, and sand 
filtration has removed the still more detailed suspended solid. 

[0003] And by letting flow the sand filtration treated water 1 which does not contain a suspended solid to the 
reactor 3 which installed the ultraviolet ray lamp 2, and making the ultraviolet rays irradiated from an ultraviolet ray 
lamp 2, and the ozone supplied from an ozonator 4 contact, as shown in drawing 2 Decomposition removal of the 
minute amount harmful matter, such as dioxin which remains in sand filtration treated water 1, is carried out, and 
the pH regulators 6, such as a sulfuric acid and caustic alkali of sodium, neutralize the ultraviolet rays and the 
ozone treated water 5 which flows out from a reactor 3, and it is considering as treated water 7 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since it is comparatively long, in order to have secured 
reaction time and to usually raise decomposition effectiveness in the reactor 3 which was described above by 
circulating ultraviolet rays and ozone treated water 5, the reaction time which dioxin decomposition takes must 
lengthen cycle time, or must make an ozone injection ratio high. 

[0005] Moreover, since UV irradiation reinforcement becomes small so that it separates from an ultraviolet ray 
lamp 2, when arranging the same ultraviolet ray lamp, decomposition effectiveness will become small, so that the 
path of a reactor 3 is large. 

[0006] This invention solves the above-mentioned problem and it aims at offering the sewage disposal approach 
and equipment which can carry out decomposition removal of the minute amount harmful matter, such as dioxin, 
efficiently. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the sewage disposal approach of 
this invention according to claim 1 is the sewage disposal approach of processing the sanitary sewage containing 
minute amount harmful matter, such as dioxin, lets water flow to the ultraviolet-rays reactor holding the 
photocatalyst which promotes oxidation reaction for said sanitary sewage, and is made to carry out decomposition 
removal of the minute amount harmful matter in the sanitary sewage by the photocatalyst and ultraviolet rays. 
[0008] The sewage disposal approach according to claim 2 introduces ozone inside an ultraviolet-rays reactor, and 
is made to carry out decomposition removal of the minute amount harmful matter in the sanitary sewage by the 
photocatalyst, ultraviolet rays, and ozone. 

[0009] The photocatalyst of fine particles is used for the sewage disposal approach according to claim 3, and it is 
made to circulate the sanitary sewage containing the photocatalyst near the outflow section near the inflow 
section. Moreover, the sewage treatment unit of this invention according to claim 4 is a sewage treatment unit 
which processes the sanitary sewage containing minute amount harmful matter, such as dioxin, forms an ultraviolet 
ray lamp in the interior of the reactor of the sealing structure which formed input in the end and formed the tap 
hole in the other end along a flow direction, and holds the photocatalyst which promotes oxidation reaction. 
[0010] A sewage treatment unit according to claim 5 establishes an ozone supply means to supply ozone to the 
interior of a reactor. The photocatalyst of fine particles is used for a sewage treatment unit according to claim 6, 
and it establishes a circulation means to circulate through the sanitary sewage which contained the photocatalyst 
near the tap hole in the reactor near the inflow section, and a photocatalyst separation means to separate a 
photocatalyst by the near side of a tap hole. 

[001 1] According to the above-mentioned configuration, by having combined the photocatalyst with the 
conventional ultraviolet-rays independent processing, or ultraviolet rays and ozone concomitant use mold 



processing, the synergistic effect arises, minute amount harmful matter, such as dioxin, can be efficiently 
disassembled rather than the case where ultraviolet rays, ozone, and a photocatalyst are used independently, 
cracking severity higher than before and the short processing time can be realized, and reduction of an ozone 
injection ratio is also possible. 

[0012] Minute amount harmful matter, such as dioxin, means soluble organic nature pollutants, such as chlorinated 
organic compounds, such as dioxin, trihalomethane, and a trichloroethylene. A titanium dioxide, vanadium pentoxide, 
etc. can be used as a photocatalyst 

[0013] The decomposition mechanism of the minute amount harmful matter at the time of combining a 
photocatalyst is considered to be the following. 

1) By ultraviolet rays, a free electron and a free electron hole (after an electron falls out) are generated in the 
photocatalyst itself, and the produced electron hole reacts to it with direct harmful matter, and understand harmful 
matter an oxidized part or an electron hole reacts with water, and generate OH radical and generated OH radical 
carries out oxidative degradation of the harmful matter. 

[0014] 2) A photocatalyst disassembles the intermediate product produced from harmful matter by ozonization 
even for the harmless matter. Since it circulates through what was followed on the flow of the sanitary sewage and 
moved near the outflow section near the inflow section while surface area becomes large when photocatalysts are 
fine particles, a photocatalyst will be held almost equally in a reactor, ratio contact with minute amount harmful 
matter becomes large, and the decomposition effectiveness of minute amount harmful matter becomes high 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained, referring to a drawing. In 
case sanitary sewage containing harmful matter, such as dioxin, such as a leachate of the trash final disposal site 
which reclaimed land from domestic wastes or industrial waste, is processed, first, the same with having explained 
previously, impurity, sand, etc. in the sanitary sewage are removed, coagulation sedimentation of the heavy metal, 
such as calcium and manganese, is carried out, decomposition removal of the BOD matter or the nitrogen content 
is carried out by biological treatment, and coagulation sedimentation of the difficulty resolvability COD matter, the 
suspended solid, etc. is carried out And after carrying out sand filtration of this sand filtration treated water and 
removing a detailed suspended solid, water is returned to ultraviolet rays and an ozone reactor. 
[0016] As shown in drawing 1 , ultraviolet rays and an ozone reactor are equipped with the tubed direct-vent- 
system reactor 11 of the vertical direction, the ultraviolet ray lamp 12 ranging from the upper limit to a lower limit 
is formed in an axial center location, and the powder titanium dioxide which is a photocatalyst 13 is thrown into the 
interior of this reactor 11. The supply pipe 15 which infixed the feed pump 14 connected, and while the network 16 
which separates a photocatalyst 13 is formed in the tap hole formed in the upper part the end of the excurrent 
canal 18 which results in pH control equipment 17 has connected with the input formed in the lower part of a 
reactor 11. While the return tubing 19 led from pH control equipment 17 and the ozone supply pipe 21 led from the 
ozonator 20 connect with the lower part the circulation tubing 22 which was open for free passage near the tap 
hole near the input is formed in the reactor 1 1 again. 23 — a column — inner ** ozone — a ** ozonolysis — the 
** ozone delivery tube derived to a column (not shown), the treated water exhaust pipe with which 24 infixed the 
eductor pump 25. dosing tubing with which 26 pours in pH regulators, such as a sulfuric acid and caustic alkali of 
sodium, and 27 and 28 are circulating pumps. 

[0017] In such ultraviolet rays and an ozone reactor, the sand filtration treated water W1 to which water was 
returned as it mentioned above flows into the interior of a reactor 1 1 with a supply pipe 15, and flows upward with 
a photocatalyst 13, and ultraviolet rays are irradiated from an ultraviolet ray lamp 12 in this condition, and ozone is 
supplied through the ozone supply pipe 21 from an ozonator 20. The ultraviolet rays irradiated from an ultraviolet 
ray lamp 43 are both fields (180**50nm and 250**50nm) or a 300**50nm field, and ozone is 80**10gO3 / m3. It is 
supplied so that it may become. 

[0018] the sand filtration treated water W1 near the tap hole penetrates a network 16, and draws it to pH control 
equipment 17 with an excurrent canal 18 as ultraviolet rays and ozone treated water W2 — having — a network 16 
— a column — it circulates through the photocatalyst 13 which remained inside near the input through the 
circulation tubing 22 with surrounding sand filtration treated water W1. some of ultraviolet rays and ozone treated 
water W2 drawn to pH control equipment 17 — the return tubing 19 — leading — a column — circulation return is 
carried out inside and, thereby, suitable reaction time is secured. 

[0019] during this period — sand filtration treated water W1 — the ultraviolet rays of the above-mentioned 
suitable wavelength, the ozone of suitable concentration, and a column — the powder photocatalyst 13 held almost 
equally inside will be contacted enough, and decomposition removal of minute amount harmful matter, i.e., the 
soluble organic nature pollutants, such as dioxin in sand filtration treated water W1, is efficiently carried out by the 
synergistic effect of ultraviolet rays, ozone, and a photocatalyst 13. 

[0020] Remaining ultraviolet rays and ozone treated water W2 in pH control equipment 17 are drawn out out of a 
system through the treated water exhaust pipe 24, after being neutralized by pH regulator from the dosing tubing 
26. The decomposition elimination factor of the dioxin in the conventional ultraviolet-rays independent processing 
and ultraviolet rays and ozone concomitant use processing, and the above-mentioned ultraviolet rays, above- 
mentioned ozone, and photocatalyst concomitant use processing is shown in following Table 1. As shown in Table 
1, in ultraviolet rays, ozone, and photocatalyst concomitant use processing, after 30 minutes, decomposition 
removal of about 100% of dioxin is carried out, and high cracking severity and short reaction time are realized 
compared with the conventional processing. If reaction time comparable as the former is secured, reduction of an 



ozone injection ratio is also possible. 



[0021] 
[Table 1] 
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[0022] It was able to carry out in reaction-time 30 minutes, and even if processed with ultraviolet rays and a 
photocatalyst, without having replaced with the above-mentioned approach and pouring in ozone the 
decomposition effectiveness of minute amount harmful matter, such as dioxin, could be raised, and 98% or more of 
dioxin was able to carry out decomposition removal in 300 minutes 95% or more in this case 
[0023] 

[Effect of the Invention] As mentioned above, according to this invention, by combining a photocatalyst with the 
conventional ultraviolet-rays independent processing, or ultraviolet rays and ozone concomitant use mold 
processing, minute amount harmful matter, such as dioxin, can be efficiently disassembled by these synergistic 
effects, and cracking severity higher than before and short reaction time can be realized. And as a result of being 
able to shorten reaction time, compaction of the residence time, as a result miniaturization of equipment can be 
attained. Moreover, since comparatively low-concentration ozone can also disassemble harmful matter, cost 
reduction can be planned and the risk of ozone leakage can also be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view having shown the ultraviolet rays and the whole ozone reactor configuration 
in 1 operation gestalt of this invention used for processing of the sanitary sewage containing harmful matter, such 
as dioxin. 

[Drawing 2] It is the explanatory view having shown conventional ultraviolet rays and whole ozone reactor 

configuration. 

[Description of Notations] 

W1 Sand filtration treated water (sanitary sewage) 
W2 Ultraviolet rays and ozone treated water 

1 1 Reactor 

12 Ultraviolet Ray Lamp 

13 Photocatalyst 

15 Supply Pipe (Input) 

16 Network 

18 Excurrent Canal (Tap Hole) 

20 Ozonator 

22 Circulation Tubing 
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DRAWINGS 



[Drawing 11 




[Drawing 2] 



,26 



28 









25 
K 1U 



Wl 
W2 
11 

n 

13 
15 
16 
18 
20 
22 



T 

5 



W2 17 



x!6 



i 



~L<g>- 



[Translation done.] 



(19)B*Bttft# (JP) (12) & |fj ijf Wfr >2t (A) 



4WF10 - 337579 

(43) B sfmos? (1998) 12/i 22 B 



(51)IntCL 6 




F I 




CO 2F 1/72 


10 1 


CO 2F 


1/72 1 0 1 


B 0 1 J 35/02 




B 0 1J 35/02 J 


C0 2F 1/32 


ZAB 


C 0 2 F 


1/32 ZAB 


1/58 






1/58 A 


1/78 






1/78 








5t?fjt;ft fflf jj< JB(7)8r fi OT A W> 




4$ffi¥9- 145663 


(71) AURA 


000001052 












SZfifr Q 4r MQQ7^ « H a a 
T^AX «7 -"J- \LWt / O /3 ft p 




AEfl?AKTeift^K»»m-Te 2 #47-^ 






(12) ^mm 










*B8S*BD»l^BlBMt--TB 2S47# 
















*# £if 
























/he sac 








A&J&AKTfrt^KKgufc— Tl 2 #47-^ 














(74)ftSA 




(54) [3£W<z>£;foO 









(57) 

^twmsjcw i mtfci&zi&mtzftMm 1 3 
*fiWLfts«« 1 1 ^\®7j<L, mm 1 3 tmnm? 



23 



11- 

12 
13 
K 15 



if 



18 



-22 



27 
Wlj 



J 



.26 



28 









W2 17 



25 



24 



11 Eefrig 

12 7 

16 *-/h 

18 8tam (iiMD) 

20 *y>»s-s 

22 mm® 



1 

k AMUR £ * V y t fc «t 9 f§7](ct)OfltSW««iX 
3 C £ f SH l |B«©r§7j<^ 

a^&o io 

asHo 20 
5 w-f n*HcgB^©t§7j<saa^So 

[^©PfflfctBE] 

[0 0 0 1] 30 
[00 02] 

*WBjafc,fc»>#»IIISU lt^«ttCODftS^r?)S^ 40 

[00 03] LTs El2lC*U.7c<fc-Mc, r?)fi^g^ 
KJSif 3 tjfck u ^nis^ >^2 «fc »jfiM*?ns Jim 

• k * 4 <fc 5 W&Z tl* * W t Jc Jgfeii2 # 

S c i: lc * 5 , fitttifl AOS* 1 mc m*t % 94 y$-*i/ 

***** • *v"ymw.7)t5zmM :> pi$nv-9i3i£<D 

pHl««6T?*ftLTffl8*7i:LTVS. 50 



f#P»W 10-337579 
2 

[0 00 4] 

<fc ^ ftsis« 3 ^ts • * */>«a# 5 «ti 

[0 00 5] *^«^>^2*>5«n*«H*n 
»!H»!itfi^/h* < ft SCOT-, HRKO«ntt9 
B* SJSflt 3 <Dgtf *t H#ft?$Ss£jbVi> 

[0 0 0 6] *f»!J§tt±l2l^*»»*.5*,<0T* N ^ 
[0 00 7] 

BDl*»i*-rsfcii>o#8a ±fl2HH**?i**S;fc«> 

fc, ^mnmmm i iEfco^7j<®a^?4«. ^v*^ 

[0 0 0 8] SW*E2e«©i5*&g£}£tt % 

jsJS©rta5'\*y , >'**Au mmtmnrntxyy 

[0 0 0 9] W««3C«©?5*«ia^l4x **M*©ft 

«*^s«bk*^a,^ 7j<^saa-r % ^saasst 5 ^ 

■dT, -4Sfci5itAP*^L, ffiSffifcgStljp^^L/c 

[ooio] rnxmsmmofammmmits sisflf© 
w*«6iBffiorf7j<^ag«a, *»f*©jt«iji8% 
Mxasa^fjc tm-r zmm^m t , ^hj po^ nuwat 

[0 0 1 1] ±CLfc«WlfcJ:ntf s {j&®jR*MMia 

[0012] 94**yyMm<Dwm%wmntte, 9 



(3) ftm*P 10-337579 

3 4 

Kmtbra, ~mcf-*y, xmjifrwi* imm. z§\mm^&v ^wmim 

aAf*sae, 27, 2 8tt«ai*^T**. 

[0 0 13] 3lW«li»di>«^|EOlU«fnMO [0 0 17] t«DJ:3&«fl« • *'/>«jSSWT»tt, 

1) «*MlteJ:-3T*lliMta#k:aAa«?fciE?L (« Wl 5te*»>S6*l l©rta«c«XU ftftttgi 3£ 

WftWc&i:) £l5fciE?LffB«W*««i: fctfc±[fijtk:Jftn, cottl&fcfc^T, xm^y? 

mLTGmimwatftm?zt>\ **v^jE?w* 1 2 * 0 2 0 <t t> 

t®SUTOH7^*;I/*4«U £j*LfcOH95>* 10 *VT>«IB«2 1 *3ii;T^/>^ift»«n* 0 

Mim&M&tWMMt*. ?y?4 3 ZMKm-StlZmirmt. 1 8 0+5 0 n m 

[00 14] 2) *^y»SfcJ:oT*«Ml±54i; £2 50±5 OnmOPgfiK **W43 00±5 On 

ftfUSlWW, TihB-rs. ftftfe m©H«Tf* t), 8 0 ± 1 0 g 0 3 /m t 

*©«tnfc:ff *3nr?!SfflaBfi«^«j Lfe t, oamw c o o 1 8 ] atm pjfi^©#i®jiiaa7j<w it*, * y h 

ififlpMiwsnsoT?, Busmmcmmmicytimtf 1 e zmmLxmnm • *w«ia*w 2 1 tr^nm 

[«wo*wo«K3 *^©-^»n^0® 20 pHpsw 1 T\mmtitcMHm'*\ry}m>}<vi2 

Kwi/feoirraat lt, t57k(*io^it»jf>fiwi%(fei foM<Dmm%tm%mm<D^/ytmfticmmmic'i% 

BODtyn^mmft*£.m®mic&*)ftM®i£L, ®mmmwk\N i $><D¥'(**i'ymmv>WEmm%a 

%Pte6bfc«t, Kitts • ^vvsjsfeBtiSbk-rs, [0020] p wmmrn 1 7 esoa bosom • *w 

[0 0 1 6] Elfc^Lfcfcdfc, 30 ^S7j<W2{i, ^aW2 6^6<0pHlfi|^iJfc<tBtf'jfP 

t), t©ss*i interne ±«*»6i!JBfc*>fc** § 0 wT©*it, ce*o«w»*aftia43j;t;jgo« 

»fc»J*L;fe»APfctt, {£$£4^7 1 4mWc« "To SI • *Vy • ftft&®0f 

*&gi 5&wmu ±mcB&Lrc$imn\a£, ytmm mmm-va. 3o»«ic«^*^»a©s{ri 00 

1 3 b 1 6tmv£>ti&tt*>\c, p h %36WiHswte*nT*»), ^©ftafcjt^-as^a* 

new 1 7 tsa^tBw 1 8©-*s8*««lt^*. r +ts*v&»gj&maimRi[tix»&o mmmm 

J&8 1 1 fcttSfc, p HHSW 1 7 «fc BlfcWifciBMS ORJSli»nB*fllH»^titf, ^/^fiA^cDfgMfcBj^T? 

1 9 1 . * vy&azst 2 0 6 sfr nfc * y y&i&s 2 40 & § . 

ifc*nF»t»«"rai:i;fefc, ^Aa^^^tupifi [0021] 

mt\LWMLtc\mmz 2jW5jW>|, 2 3ttg* [Si] 















9 0 XW.J: 


9 5 %£X± 


0 0% 


3 0 0^ 


9 5%1UJ: 


9 8 %&L± 


(3:# 1 0 0 % 



ft<KWRi:3tttt«i:-pfflaLTt,, ?J**i/ymm 50 kfSl«n3 0^T'9 5%W±, 3 0 0»-<?9 8%« 



[00 2 3] 

**. fl/t, Kl£«PIBI*«»BT#«lB*, ?®swd 12 

§ 0 $fc, i±«^fg?ss©*yvr*feWS^K^^-e io 15 

•JXi'feiaTtS. 18 

{.wmvmw.ts.wm 20 

[h 1 ] ?4***sz/mm<Dm%m%*^htmfc<D& 22 



(4) #^¥1 0-3 3 7 5 7 9 

6 



H«SS OUtXP) 

mom oma) 
atari 



can 



[02] 



11 

12 
13 

14 15 



23 



S 

18 



22 



27 



W2 

n 

32 
13 
J5 
16 
18 
20 
22 



.26 



2& 









25 
^24 



W2 17 
(Km (»An) 




Y 



v6 



7 



